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The presenç invention relates to a thermo- 
electric device. More parçicularly, iç is con- 
cerned with an improved thermoeleeçric element 
and fo thermocouples comprising such elemenç. 
An object oï the present invention is fo pro- 
vide a çhermoelectric alloy having a high thermal 
elecçric power which is noç materia!ly affected by 
the presence of impurities. 
A further object of the invention is fo provide 
a thermoelectric alloy having good mechanical 
sçrength, said alloy being malleable aç tempera- 
tures below red heat. 
These principal objects of the invençion and 
others which will become apparent from the ïol- 
lowing description are açtained in accordance 
with the present invention by providing a new 
and improved thermoelecçric alloy composed of 
silver and tellurium and containing more than 
63% silver. The alloys round fo be useful ïor 
obtaining the above mençioned objects are those 
containing from 63 fo 80% silver, preferably 
from 63 fo 65% silver, balance tellurium except 
for minor impurities. 
Investigation of the thermoelectric properties 
of silver-tellurium alloys has shown that at a 
point at or near the composition corresponding fo 
62.8% silver, the polarity of the thermal E. M. F. 
of the alloy reverses. For example, an alloy with 
60% silver has a thermal E. M. F. of plus 150 
microvolts per degree C. against coppeï, while an 
alloy with 65% silver has a thermal E. M.F. of 
minus 100 microvolts per degree C. against cop- 
per. These alloys of silver and tellurium con- 
taining more than 63% silver are also charac- 
terized by good mechanical strength, good malle- 
ability and an E. M. F. which is hot material]y 
affected by the presence of impurities. For 
ample, the 65% silver alloy of tellurium appears 
to be unique among alloys having such a high 
thermal E. M. F. in that it is also malleable af 
temperatures below red heat. Af a temperature 
of about 400 ° C. this alloy may be hammered 
from a rod .1" in diameter fo a strip about .04" 
or less in thickness. This property is particu- 
larly useful in the manufacture of smaller 
thermocouple elements as, for example, for 
strument thermocouple applications. The 65% 
silver alloy bas a resistivity of about .0048 ohm 
per centimeter cube. 
The thermoelectric al]oys of the present inven- 
tion can be ruade by adding the required amount 
of silver fo molten tellurium in a porcelain cruci- 
b!e. The silver rapidly dissolves when the tellu- 
rium is af a temperature barely above ifs melting 
point. Thereafter the molten alloy is cast into 
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a suigable form and 
an elevated temrture ino he required 
shpe. 
Whfle 
5 invention en be used with any suitable second 
alloy or element in the manufacture of thermo- 
couples, highly eeien thermoeouples are those 
in whieh the silver-telltum thermoeleetrie alloy 
o£ the prescrit invention comprises one o£ the ele- 
10 ments while the second element 
high positive thermal E. M. . or this purpose 
the second element pre£erably comprises impure 
tellurium or alloys of silver and tellurium con- 
taining less than 62% silver. The thermal E. 
15 M. . of impe lluri is the highes obtain- 
able in mals which bave a resistivity low 
enough to give  reasonbly good effieieney. 
Sinee ifs thermal E. M. . is positive with respect 
fo eopper, ranging flore 200 fo 550 mierovol 
20 per degree C., the eombination o£ impure tellu- 
ri and the high sflver teHium aHoys prodes 
a thermoeouple of mximum effieieney. 
The preferred impurities in the tellurium ele- 
ment are up to 1% antimony or bismuth. An 
25 alloy of .5% antimony, balance ellurium bas 
thermal E. 
while an alloy of 1% bismuth, balance llurium 
bas a thermal E. M. . o£ a positive 220 micro- 
volts per degree C. Both form exeellen hermo- 
30 couple eombination with the silver-tellurium 
nlloys. 
As was indieat hereinbefore, alloys o£ telli- 
 and silver containg less than 62.8% silver, 
as, for example, an alloy eontaining 60% sflver, 
5 bas a thermal E. M. . of plus 150 mierovol per 
degree C. and these tan ao be employed with 
the prescrit thermocouple elements. or ber 
workabflity glloys eonaining £rom 50 o about 
62% sflver are pre£erred as they more elosely re- 
40 semble the gher silver alloys in workabflity thon 
do the aoys containg less silver.. 
By he rm "impities" as used hereinbefore 
in eoeetion with the aoy o£ silver and tellu-  
45 rium eontaing ag least 63 % silver, it is intended 
to eover those impurities ierent in eommereil 
telluri and sflver and henee prescrit in the 
final aoys. 
What I claire as new and desire to seeure by 
0 Letters Patent of he Ud gates is: 
1. A thermocouple comprising a negative 
thermoeleetrie elemen eomposed of an aHoy con- 
sisging o£ lluri and silver and eonting 
from 63% fo 80% silver. 
 2. A thermocouple compring one element 
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composed of an alloy of tellurium and silver con- 
taining from 63% to 65% silver. 
3. A thermocouple of claim 1 in which the 
second element is composed of impure tellurium. 
4. A thermocouple element of claire 3 in which 
the impurities are bismuth or antimony. 
5. A thermocouple of- claim 1 in which the 
second element is composed of a tellurium-silver 
alloy containing less than 62% silver. 
6. A thermocouple comprising elements com- 
posed of alloys of silver and tellurium, one of 
said elements consisting of an alloy containing 
63% to 65% silver, balance tellurium, and the 
other element consisting of less than 62% sflver, 
balance tellurium. 
HAROLD T. FAUS. 
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